In vivo expression and stoichiometric sulfation of the artificial protein sulfophilin, a polymer of tyrosine sulfation sites.
To gain insight into the structural requirements for tyrosine sulfation in vivo, we have constructed and expressed an artificial gene encoding a polypeptide substrate for tyrosylprotein sulfotransferase. This gene codes for a protein, referred to as sulfophilin, which consists of a 12-times repeated heptapeptide unit corresponding to the identified tyrosine sulfation site of chromogranin B (secretogranin I), Glu-Glu-Pro-Glu-Tyr-Gly-Glu. The gene was fused to the signal sequence of secretogranin II to direct the sulfophilin protein to the secretory pathway. Stable expression of the artificial gene in NIH 3T3 cells resulted in the secretion of sulfated sulfophilin. Analysis of the stoichiometry of sulfation revealed that each of the 12 tyrosyl residues in sulfophilin was sulfated. Remarkably, up to 50% of the total protein-bound tyrosine sulfate secreted by the cells was contained in sulfophilin. The results indicate that the structural information contained in the heptapeptide motif is sufficient for stoichiometric tyrosine sulfation to occur in the living cell.